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States business groups and standards organizations for the development of international standards of 
practice; and maintenance of a clearinghouse for the collection and dissemination of scientific, tech- 
nical, and engineering information. The scope of the Bureau’s activities is suggested in the following 
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plied Mathematics. Atomic Physics. Physical Chemistry. Laboratory Astrophysics.* Radio Stand- 
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NOMOGRAM FOR TRANSFORMING EFFECTIVE ANTENNA NOISE FIGURE 
TO NOISE FIELD STRENGTH AS A FUNCTION OF FREQUENCY 


fc S = n 
(Megacycles) a (db above | pv/meter) 
(db above ktb) 
100 40 -30 
80 -20 
10 
60 
90 -40 
40 
0 
30 
-30 
20 
20 
-20 
0 
8 
6 40 -10 
5 
4 
3 0 
60 
2 
10 
| 09 80 
08 
0.7 20 
06 
05 
30 
0.3 
02 
120 40 
0.1 
0.09 
50 
007 008 140 
0.06 
0.05 
0.04 60 
0.03 160 
0.02 10 
180 
0.01 80 


En= Fg + 20 logic fy, - 65.5 


Fy = Effective Antenna Noise Figure = External Noise Power 
Available from an Equivalent Short, Lossless, 

Vertical Antenna in db Above ktb. 

E,= Equivalent Vertically Polarized Ground Wave R.M.S. Noise 
Field Strength in db Above | zv/meter for a | kc Bandwidth. 


fucz Frequency in Megacycles. 


Quarterly Radio Noise Data 
March, April, May, 1963 


W. Q. Crichlow, R. T. Disney, and M. A. Jenkins 


Radio noise measurements are being made at eighteen stations 
in a world-wide network operated in a co-operative program co-ordinated 
by the National Bureau of Standards. The locations of these stations are 
shown on the map. The results of these measurements for the months 
March, April, and May are given in this report. Where the results for 
these months are not presently available, the data will be published in 
subsequent reports, and the data for previous months, which are now 
available but have not been published previously, are included. The tabu- 
lated values are based on three basic parameters of the noise; these are 
the mean power, the mean envelope voltage and the mean logarithm of the 
envelope voltage. 


The noise power received from sources external to the antenna 
averaged over a period of several minutes is the basic parameter and 
can be conveniently expressed in terms of an effective antenna noise 
factor, fo) which is defined by 


f= p/kT 5b = T/T, 3 


where 
Pie noise power available from an equivalent loss- 
free antenna (watts) 
= 2350 
k = Boltzman's constant = 1.38 x 10 joules per degree 
Kelvin 
TS = reference temperature, taken as 288° K 
b = effective receiver noise bandwidth (c/s) 
T_ = effective antenna temperature in the presence of external 


noise. 


The antenna noise factors in this report are fora short vertical 
antenna over a perfectly conducting ground plane and are expressed in 
decibels, 2 = 10 logjg£,). This parameter is simply related to the rms 
noise field strength along the antenna by: 


E, =F, - 95.5 +10 log, ob + 20 log, of 7g 


where: 
EL = rms noise field strength for bandwidth b in db above 
1 uV/m 
b = effective receiver noise bandwidth in c/s 
eMc/s = frequency in Mc/s. 


Phe value oft, tor ait kc/s bandwidth can be found from the 
attached nomogram, It should be noted that E, is the vertical component 
of the field at the antenna. It should also be noted that the rms envelope 
voltage is 3 db higher than the rms voltage. 


The other two noise parameters tabulated are given relative to the 
mean power. Thus, the mean voltage and mean logarithm expressed as 
deviations, Vq and Lg, respectively, are in db below the mean power. 


Measurements of the three parameters reported were made with 
the National Bureau of Standards' Radio Noise Recorder, Model ARN-2, 
which has an effective noise bandwidth of about 200 c/s and uses a stand- 
ard 6.6294 meter (21. 75') vertical antenna. A fifteen-minute recording 
is made on each of eight frequencies two at a time during each hour, and 
these fifteen-minute samples are taken as representing the noise conditions 
for the full hour during which they were recorded. The month-hour 
medians, Ree Vdm and Lg, are determined from these hourly values 
for each of the corresponding parameters. Normally from twenty-five 
to thirty observations of the mean power are obtained monthly for each 
hour of the day and from ten to fifteen observations of the voltage and 
logarithm deviations. When there are fewer than fifteen observations of 
the mean power or seven observations of the voltage and logarithm devia- 
tions, the tabulated values are identified by an asterisk. 


The upper and lower decile values of F, are also reported in the 
following tabulation to give an indication of the extent of the variation of 
the noise power from day to day at a given time of day. These are 
expressed in db above and below the month-hour median, F3,,, and 
designated by D, and Dy, respectively. 


In addition to these month-hour values, corresponding values 
are tabulated for the time blocks as defined by CCIR Report 322. All 
recorded values for the four hours of the day and the three-month period 
are used to determine the median and decile values. When no data were 
available for one or two months of the season, it is so indicated and should 
be noted when considering seasonal trends. 


The values presented in the tables reflect the actual measured 
values of radio noise. The only editing for man-made noise or station 
contamination of the records has been done by the station operators, 
and no additional attempt has been made to identify these values by 
systematic statistical means. These preliminary data values are pre- 
sented in order to expedite dissemination of the data, and additional 
analyses, in which an attempt is made to eliminate contaminated data, 
are presented in other publications. The parameter that will first reflect 
any such contamination will be the logarithmic parameter, Ly. This con- 
tamination generally will cause the value of Lg to be less than it would 
have been had the recorded value been only atmospheric noise. In deter- 
mining the amplitude-probability distribution from the three measured 
moments [ Crichlow et al., 1960b] contaminated values of Lg may be 
found that will not give a solution of the amplitude-probability distribu- 
tion. When this occurs, it is suggested that the measured value of Lg 
be ignored and the most probable value of Lg from the curve on the graph 
of Lg vs. Vqg be used. The most probable value has been determined as 
the best fit for the integrated moments from over sixty measured amplitude- 
probability distributions of uncontaminated atmospheric radio noise. The 
second curve on the graph indicates the minimum value of Lg that will 
give an amplitude-probability distribution with a form factor described in 
the above reference and can, therefore, be used to determine whether 
the measured value or the most probable value of L, for any value of Vg 
shouldbe used. 


Station clocks are set to local standard time (LST) which is taken 
from the time zone in which the station is located and is always an inte- 
gral number of hours different than universal or Greenwich time (see 
table on page 5), The data from the Floating Antarctic Research Vessel, 
USNS Eltanin, are grouped so that a block 10° in latitude by 15° in longi- 
tude is treated as a separate station. The station clock in this case is 


corrected to the LST at the center of the block. Because of this group- 
ing, very few readings may be used to obtain the median values tabulated 
in some cases. If, during the month, fewer than ten readings are 
obtained for any one block, the decile values are not given. If data for 
less than three months are used in the time block summaries, this fact 
is noted on the summary sheet. Because of the small sample size, 

some caution should be exercised when using these values. 


The assistance of the station operators and other personnel of 
the operating agencies in obtaining the data contained in this report is 
gratefully acknowledged. Stations in the recording network were opera- 
ted by the following agencies: 

NBS - Bill, Wyoming; Boulder, Colorado; Byrd Station; 

Front Royal, Virginia; Kekaha, Hawaii; 


Warrensburg, Missouri; USNS Eltanin 


U.S. Army Strategic Communications Command - Balboa, C. Z.; 
Thule, Greenland 


Postmaster General's Department (Australia) - Cook 
Board of Telecommunications (Sweden) - Enképing 


DSIR (Great Britain) and Ahmadu Bello University, Electrical 
Engineering Department, Zaria, Northern Nigeria 


Ministry of Communications, Wireless Planning and Co-ordination 
Organization - New Delhi 


Radio Research Laboratories (Japan) - Ohira 
Telecommunications Research Laboratory (South Africa) - Pretoria 
Institut Scientifique Cherifien (Morocco) - Rabat 


Comissao Nacional des Atividades Espaciais (Brazil) - Sao José 
dos Campos 


Department of Scientific and Industrial Research (Great Britain) - 
Singapore 


The following publications contain additional information on 
radio noise: 


Clarke, C., ''Atmospheric Radio-Noise Studies Based on Amplitude - 
Probability Measurements at Slough, England, during the 
International Geophysical Year,'' Proc. Inst. Elec. Engs., 

Pt. B, 109, 47, 393 (September, 1962). 


Crichlow, W. Q., A. D. Spaulding, C. J. Roubique, and R. T. Disney, 
"Amplitude -Probability Distributions for Atmospheric Radio Noise, "' 
NBS Monograph 23 (November, 1960b). 


Crichlow, W. Q., C. J. Roubique, A. D. Spaulding, and W. M. Beery 
(January-February, 1960) ''Determination of the Amplitude - 
Probability Distribution of Atmospheric Radio Noise from Statistical 
Moments,'' J. Res. NBS 64D (Radio Propagation) No. 1, 49-56. 


Crichlow, W. Q., ''Noise Investigation at VLF by the National Bureau 
of Standards,'' Proc. IRE, 45, 6, 778 (1957). 


Grichlow, W. Q., D. F. Smith, R.N. Morton, and W. R. Corliss, 
"Worldwide Radio Noise Levels Expected in the Frequency Band 
10 Kilocycles to 100 Megacycles,'' NBS Circular 557, August 25, 1955. 


"Report on Revision of Atmospheric Radio Noise Data,'' C.C.I1.R. 
Report No. 65, VIIIth Plenary Assembly, Warsaw, 1956, 
(International Radio Consultative Committee, Secretariat, 
Geneva, Switzerland). 


"World Distribution and Characteristics of Atmospheric Radio Noise,!! 
C.C.1.R. Report No. 322, Xth Plenary Assembly, Geneva, 1963, 
(International Radio Consultative Committee, Secretariat, 

Geneva, Swtizerland). 


Fulton, F. F. (Jr.) (May-June, 1961), ''Effect of Receiver Bandwidth on 
the Amplitude Distribution of VLF Atmospheric Noise,'' J. Res. 
NBS 65D (Radio Propagation) No. 3, 299-304. 


Horner, F., ''An Investigation of Atmospheric Radio Noise at 
Very Low Frequencies,'' Proc. Inst. Elec. Engs., Pt. B, 103, 
743 (1956). 


Horner, F., ''Radio Noise of Terrestrial Origin,'' Proc. of Commission IV 
on Radio Noise of Terrestrial Origin during the XIIIth General 
Assembly of URSI,'' London, September, 1960. 


Spaulding, A. D., C. J. Roubique, and W. Q. Crichlow (November- 
December, 1962) ''Conversion of the Amplitude-Probability Distribution 
Function for Atmospheric Radio Noise from One Bandwidth to Another, "' 
J. Res. NBS 66D (Radio Propagation) No. 6, 713-720. 


Obayashi, T. (January-February, 1960), ''Measured Frequency Spectra 
of Very-Low-Frequency Atmospherics,'! J. Res. NBS 64D (Radio 
Propagation) No. 1, 41-48. 


Taylor, W. L. (September-October, 1963), ''Radiation Field Characteristics 
of Lightning Discharges in the Bank 1 kc/s to 100 ke/s,'' J. Res. 
NBS 67D (Radio Propagation) No. 5, 539-550. 


Taylor, W. L. and A. G. Jean (September-October, 1959), ''Very- 
Low-Frequency Radiation Spectra of Lightning Discharges, "' 
J. Res. NBS 63D(Radio Propagation) No. 2, 199-204. 


URSI Special Report No. 7, 'The Measurement of Characteristics of 
Terrestrial Radio Noise,'! Elsevier Publishing Co. (1962). 


Watt, A. D. and E. L. Maxwell, ''Characteristics of Atmospheric Noise 
from 1 to 100 kc,'' Proc. IRE, 45, 6, 787 (1957). 


Watt, A. D. (September-October, 1960), 'ELF Electric Fields from 
Thunderstorms,'! J. Res. NBS 64D(Radio Propagation) No. 5, 425- 433, 


Watt, A. D., and E. L. Maxwell, ''Measured Statistical Characteristics of 
VLF Atmospheric Radio Noise,'' Proc. IRE, 45,1, 55 (1957). 


Watt, A. D., R. M. Coon, E. L. Maxwell, and R. W. Plush, 
'Performance of some Radio Systems in the Presence of Thermal 
and Atmospheric Noise,'! Proc. IRE, 46, 12, 1914 (1958). 


Data included in this report and the standard time for each 
station are as follows: 


Station 


Balboa 

Bill 

Boulder 
Cook 

USNS Eltanin 
Enkoping 
Front Royal 
Ibadan 


Kekaha 

New Delhi 
Ohira 
Pretoria 
Singapore 
Warrensburg 


ane 
Data Zone 
March, April, May 1963 75 W 
March, April, May 1963 105 W 
March, April, May 1963 105 W 
March, April, May 1963 13/55 
March, April, May 1963 
March, April, May 1963 15 E 
March, April, May 1963 75 W 
June, July, August 1961 GMT 
September, October, 
November 1961 
January, February, 
March 1962 
March, April, May 1963 150 W 
March, April, May 1963 75 E 
March, April, May 1963 1355 
March, April, May 1963 30 E 
March, April, May 1963 105 E 
March, April, May 1963 90 W 


To Convert 
LST to GMT 
(hours) 


+05 
+07 
OM 
-09 


-01 
+05 
0 


+O 
-05 
-09 
-02 
-07 
+06 


Previous data from the World-Wide Network have been pub- 


lished in the 


18-1 
18-2 
18-3 
18-4 
18-5 
18-6 
18-7 
18-8 
18-9 
18-10 
18-11 
18-12 
18-13 
18-14 
18-15 
18-16 
18-17 


following Technical Note 18 series: 


July 1, 1957-December 31, 1958 
March, April, May 1959 

June, July, August 1959 

September, October, November 1959 
December, January, February 1959-60 
March, April, May 1960 

June, July, August 1960 

September, October, November 1960 
December, January, February 1960-61 
March, April, May 1961 

June, July, August 1961 

September, October, November 1961 
December, January, February 1961-62 
March, April, May 1962 

June, July, August 1962 

September, October, November 1962 
December, January, February 1962-63 


Ly IN db BELOW F, 


MOST PROBABLE AND MINIMUM VALUES OF Ly VERSUS Vy 
FOR ATMOSPHERIC RADIO NOISE 


Saale aN ae MINIMUM VALUES OF Lg 

aeeBey TO GIVE APD OF THE EXPECTED FORM a 
ane ie 

ffs aati [elie ee 
ioe soene ee 
a ida ec i el 
ie) - Ni aed se aa 
iff is ae 
bat alles 
a Ce ee 
ae - a col. [oct Ae 
Aes se |) ala 


ee ee ea ee i ea ie ky #0 
Vg IN db BELOW F, 


8 


SI-NY 


49Mod UpewW MOjeq gp UJ WYs{4D60; eBoJeAD jo UOJ,O}AeBP UDIpew - YP 


Jemod upew MOjEq gp Uj eHDJJOA eBDJEAD JO UOIJoO}Aep UDIpow -4PA 


QGP Ul O{!9eP 4aMO] Of UD|peW jo O14O1 = 
QP u) UDIpew oO} aJ99p Joddn jo oyos= q 


G4} OAOGD QP UJ aS|OU DUUAJUD 2AIJ9E4j0 JO ON|OA UDjpow = YO, 


[se] oe] | 4 Lsel oa] oe]_s | 4 [oe] 2a] en] vl] ee bP] esLsa] 3 | 4 [971287 23 AL ae" Toa) ev] e [9 fe prer] A] - [es ez] 

= a/| «| F Sell ot] Pa age ah alike | oz os] 1| 2 ag “sf hl Li) ol ot/| A | pz |7e 

Vel iad yal 11a) cr] o: 3 EC \\iret Vhl|_s¢ of) &| & | EM eo oF) + | 4 ee 7] 7/14 -centoet Plot 

joe] or] P| | St| o5| 5 | a1 Z| Bi eA) o/| © C7_s4] o9, bh] ce lo9 | ase ag hl o 3 |p! Sol p | & [I€/ 

sel s?| bp | oN _s€| §| i |Lh aA TAs SA 4p 9 wig al 9|# ef “oa 4 ¢ |Ce/ 

7 r Lo [anleel eal |x rae eho [7 asp a Ka Ka 

077) 2; Oa | BEA (Sei ED Sshifot | ae | 8 ey al/ 912 “| o9/| 07 5 |hE/ 

aSy, 4 |a/ is} o%|_sAl _s | ys | 5A (fz os| a1 76 ||°7 v 0 (Ka a7 h 

Be bale? ch || 58 a5) h | 9 Eke of) 9) 6 bAls7 SY y) 

or7, Res Triste CSG) Ells atl g |o/| oh os/| or 9 

Si) g9|ribe | 097 shl p |e 7/3 7 | o°4/| 5-0) 3 

SSeS Esu EF cel FA Neato [lnc ar 919 a/ 

S| ve anes El o-7 ev p | C B\¢ o/ 

SESE} Sie ae | °% Be PNB a/ t/ 

= 7 9|? lice rele: 3 '] alee 

°F lo Aa AC yaaa 9 hi at/\at/ 

es Pa Aas plrle Pitas € 55] 3 €/| 9 4/ ae 

ep e alla Chie Big 4 | 8 9 -s/| 4 </ 

SA| SC] b Se Onn? cc |/°4 SY \ ye yellets bh ZS Assy oe 

Spt STAI | eal CE Pale: ee llige Sh|e |b G e| 9 9 

FANE ‘S Le 7 Lees hl~< | h y Paley b 

s?eleTl hb lx Ze| 9 | 3] LAI e7/| os] c | b h “3 2%) L 

oe a | (| Bz e h | 8 cA *% ERO | 2 9 ENG 5 

a a7 h Aa g\ lal $3 ofl c(h =| Ge “s'5| 3 a) 9 Ui eesn| eed a eae ate oe/ 

mp |4PA | 7a|q wo, lu, wealzq | %q wo, |/uP5 wpp|Zq | nq wo 4||uP- weal Zq | "a wo, ||P uPA |7q | Ma |WP4||wp5| upp] 7g wo,|ue|merl7a | ra |v. wp5| WP, z 
| | (9) a | | | E 


9 6l 


IEW UNO) “MSZ ‘HUOT —NO-S OD] suOZ TeUeD—eONTeW UOlDIS 


ASION OIGVY 4O SANIWA YNOH-HLNOW 


¢I-NY 


4emod upew Mojeq gp uj wWYys|D60; eBpJeAD yo uo}joIAep upipaw - YP5 


4emod upaw Mojaq gp Uy eBDJJOA eHpseAD jo UOJJDIAep UDIpew 
QP ul 9!9ep Jamo] Of UDIPEewW 40 o1jDI 
QP U) UDIpew Oo} aloep seddn jo oyD’ 
4} @AOGD QP UI aSIOU DUUAJUD 9A{j90}J0 JO ON|DA UDIPew 


Lr] ell | hy aCe er ara ee7 | 7 oe/loh/|sg El sl €°% lez 
oe sc sera alert ia 
Sree ee fe | ey by ipoaron aaa ee eae a er le 
REESE SEH Catetatefteaid fetba\at rebar 
8 = Qo 2 9 : z/ 
5 ai a est | paella co el 
ra | 5 A5| cs lea7[oo/]  [b [Fe fla alge 
ime sath a EE 1|> vole 
=e| ab| hh] hh ey OT OTA TAA 2 (|, 
he fh Fe eh lleb/Ist/1€7 lov leg 5 
ie AI oA oa ch ob ze h/| 1? fear x 
Pe. lg — eh|| | hh Be SH/|b/] Ai [16 | ; 3 
ak If on “|he lleZ7[st/| A] g log lv 
ma a " 74 | Zi A e/ 194 : 
| Z| | STaGAALZA AZ 
[| al | 1h|| See g 33 || h 
ea Aa| s4|| AS] 1s || °S jor] oy ee | 8 8 
a | zi [23] ried Lape Peers renga Pe 
Le EA g- A#L||°7 L314 | 7 |e 7 sgllaei] 919 |gE/||e 2/ 
re ra os FLISESL h|\4 BL | q aH i b Hebe ui A b 77 [+o] 
ge| Lh 19 A cee alee ee h ee ey|r | 9 [ae | 24¢ o1/\ 35/1¢0 
tel aa 75 | eZ IP" A Prey eG 9 o¢/ i Haale 3@/|| "S797 | 9 | © 09 [z0| 
Le] or BS oL Boal eh) 9 |b gail b o4/| 7/1 [A Bell P| eealeeal ee 45/|10 
Te | 5A | 4 Cls/lesl |e |eallon aA 2 | 9 [S/S] eo] & Le | aed nz 5/||00 
wps/UPp 7a | a wo, |]wp- mPA|7a | Pa [wo lupo] en qq nq wip ||uP wPA| 7% \ "a ipa wy] PA 7a q wp || wp wenl7a | 0 wo, |}Wp weal7a | 8a wo,|| uP wen! 7a Ng we4 | 
0z | S | G°2 S6r° 091° | 1S0° | €10° |= 
(9) Aduenbes4 | gi 
76) Tay UUOW) «moter HU] NUS JO] SUOT TeUeD “eONTeET UOIDIS SSION OIGVY JO SSNTIVWA YNOH-HLNOW 


4amod upew Mojeq gp Ul WYsDBo] eBp4eAD jo uoljoIAep uoIpew = YP 
S|-NY Jomod upawt Mojaq gp U! eBD{OA ebp4seAD jo UO|JDI|AepP UDIpew =4~PA 
QP Ul e[!9ep samo] oO} UDIpew jo ONDA = FQ 
qp U; UDIpaw oO} aloep Jeddn jo ojos = Ng 
G44 eAOgD gp U! asiouU DUUAjUD aA{}9eJJ@ Jo an[DA UDjpew = Dy 
sar 9 5€/lle:5/|a-0/| s|_s ]'9/lez 
& of] Zier lis iL 5 7 | 49 PN IEA | is 
s? o% ~@ S = Talleas|o9 cA Z 9 | 9 |7é 529/] 9 //| 9 9/ \\ez 
9 
SEN 2) z 3 rae Tr Ata 6 FEN estle7/| 9 | A [TI 12 
eAl stl h|h Z) Esllot 3 3 U S7/llasijal/| #| Zz |e a/llozg 
rea es7¢ ecu lee ig 55 og Z i seleb [>] [e976 
of |_SE| 71 zl £5] °F L a:S/| aa/|_5 | © |299/lQ| 
: / 
as| eh! 9 af es|Lsb 7 z sefeel p, | 5 |ra/lay 
3 6/ 
o°9| ofl f ON ee y) : al a h| 9 |¥9/}}91 
sto vc 
Saami Z| sAlsd af sANea) 5 | 9 | Ail ci 
79/ eh ( 6 11 | u 6 de vise A | tf Ne9/V py 
2 ae e7 sh av/ A¢ 5 7 / 
0°9|°f| 7 5 r ol se/| 9 |B |ea/iey 
; / }—_+ 
os| s€] 6 I'v oft od sé/lasi/|_s | £2 |e9/la\ 
a |" + ; he 
onl se] 9 oy vee 7 Sue aa 
oplet| b “| ag - a6l|se/| 7 | Ff \9/lloi 
/ 
ef \ef\e/|f Bll sE || ag/lon!| 5 | & \097l60 
SCL. * 
onletl~e|& ? ae Le] - ag/Lst/] Z| € |45'le0 
see bes < 
ae a? 3 9/ /f| FEN b h BS 20 
¥ 
of| av ee We SA] So!lsa/| 4 | 4 129/90 
7 0 i : 
JTElae| 9 | F pas || °6 str 7/3 St/\a/1| 9 | & \e9/\!GO 
7 
aeler|-e |p arr le is] ee zak eae Dba P aol] & | 9 [ta/|bo 
: 7 
Lay © LF be Pobre 7 ee ea oe oA Wed ncaa 
= ital a Pe la RM 
Be ES : oe! Pigs 7 le id ob] [7 [ée/|s7[°7| ¢ [a |F2/ [20 
Fl CR Raa) Ag t|| 6 eA 7 [eer sée/| 9f | 2 €/|ps-54} 9") 9 | @ Peal 
; UI = 
; bh || ov SaTIES 
ul 7 | Z E <le% 5 ae ||°e|_s¢ L a0/ ees cy) B feri|ohi 26| 7 lef }oq/|_se/| 3 | P Ie4/Qo 
wh sy a = E x= 
= Le | 7, wo , |} wpa 7 fq |wo |i UPA |7q wp>|4PAIZqG | "a wo [Po BAKO HSA EAE ee soe aa SI 
mene aes ag “ il Ba aise wen} 7a | "a [wea||#Pa] HPA : | cer | 160° €10° e 
ot a 
E | (9) Aouanbe.4 = 
qa SWOT [et OND SNIWA YNOH-HLNOW 
76) — Fe uluom) Meter ‘6u0] Noe 101 suoz jeues “eogred UOIDIS SSION OIGVY JO S 


I-NUY 


4emod 


upaw Mojeg gp uj WyjlsDb0} eBpjeaD jo uoljpIAap upipaw - YP> 


4emod upaw mojaq gp u! eBp}jOA ebpseAD jo uojjDIAep uDipew -YPA 
QP ul! B]I9ap 4aMO] O} UDIPaw jo ool = Fq 
gp u) uDIpew oj} ajioap seddn yo oyps- %q 


Q4% 8AOGD gp Ul aSIOU DUUAJUD 9A\}92j38 jo anjpA uDIpew = YD, 


: ; a o/ 5 isliszlas 1\o9le| sal 8 It/lsz base] gy [e7Aeoo 29) A! B Yes si/|si/| A | _s As! |/¢2| 
Fehr ee ae de a a eee ope a paps oer eta operetta 
Seep tr eais*l La [ee Po BE dO ee 
aelsrto fe foal cL eapaal art a [cab sa) erizsparer a mf eafort stl ayeopetat ay beset [en 
(Se ee : ZhA\| s8|sAl & €5lloZ|_s#| 2A los (gz ee, [6 | hi [alle ce EISEe =| pec iis leaden eal ISS 
Ea eate rae _ ; ae 7 ale OAS Tel (EE A | ee ee ey 
i ra 7 Fl Tsleree] c Tie ag FS |e AI | | ee ee BV le siaberet re 
= p [Shier lee | > [eee str TASES EP Farr TE |Z Fd mien ade SE BURA 
a | Z ale ets aie seteta ef tr Z a5) R7 = a7 er [Pall = OF! #7 aa ol/| £ | a/| as/ 
a | Z rig; ae| TEs Fs RPS [a (aA a ae ps ae VN a |e Fer eet ees oe 
a | Fee relate [9 Oe YSe aT | eM ee |r| [oe o9| wel ea sa aL 7 Le ape La | 
= 9 = oploe| © crise vel e | PP | es| sel c|[ 9 P| ABSA 2 | 58 eS ia le eile 
a | tel Sally be sel ste ca (ed ea Os (ee eS ee eee 
Fi | sepals [7 (erpel stl e | Fred ertse| [age ela [or] eee wel 7 [rear peace a | 7 
‘ eae | cehse ; 2 rel [57 Elz Zel|ez “stl AIC =| 3 av| c/ r3 || 2 AT Rs (a | Cer eee 
(eae a a aa A de 
Ba bE] ad afl 5 EF les |er (ENED ah las aS el 6 25 st Ze vale ealEd 7 Se aa 
= Bie 7 BiG 9 CIR loe] 7 | Fl 09 || 77 37) 9B ||s4 Cale 2 | ake _—e & 
ea = - 5 =o = i 7B| Cli |9 | 38 | °F 9 ger|[e51 ss] h 45/\/60| 
: Gd aS le il ld lH 
- re Tate 9 Salis #3 aol | L1eT a P7 OZ Rae Gee Tl 9 gel as/ 0" t 
x sefoa|7t] | o resIsZisela | 4 APA BA | RS eee a ee 
A/C z 2 Aral ae AI 53 a/| C ones $e aloes 2A eee : ale Bale ae 
see eye i PET IO7 CE||52 oF| Al == (ealsh 5/3 are 09) 9 | '1198)| a/loo/| 9 Ae pee =f 5/109} 
wp|4P,r|7q | "aq wo4/uP, wPrlzq | "a wo, |/uP wPer|%q | "a wp ||wP EN 7a wo4|[4Pa zAlza gs =a EER aa) s = — ze —— a E 
il | a | : i 5 | . CoP 091 | PS & 
(9) Aouanbaz4 = 
76| “Dre yyuom) Me sot bu0l NeeF IO] uTAOAM “Tra UOYDIS SSION OIGVY JO SSANIVA YNOH-HLNOW 


Cl-NY Jemod upew Mojeq gp uj WYstDbo] aBpjeAD jo uoljoiAep upipaw = YP 
JeMod upaul Mojaq gp UJ eBDJOA eHDsAD jo uOIJDIAep UDipew -YP~A 

qP Ul e1IDap Jamo] Of UDIpewW jo ONDI= FG 

gp u! uDIpew oO} ajjoap seddn yo oyna= "q 

G}} 2AOGD gP Ul aSiOU DUUAJUD aA\J99jJ9 Jo anjDA uDjpaw = YOY 


3 isllos op| g | a/ Aq|| est al| & fel 6 ||09/ 5B\b | ft 7| SZ| OU] 4| 4 v€/|| sa/|ot/ CaN aad ‘siee| 


St|o/ eillaz 7° aslas| € ea | stl_s¢ 


3 
G 
9° 
ne) 
fle 
Og} so] ss 
a 


ae ‘9/\O 01] =~ 


SAE EN aC cK 
velar e |e [rel es|se| ©] [sel osle*l a | 9 [esi eslen| 9 | e/[F Fee 07 b8llas/] 03] 8 | 3/\€ A) s8| sh] F| & \oes|] 9d)” A lesi iz 
se eT] e fe [Fel A oe 2 (b | eal 9 Bl slLs3| 2 [97 [50/5 S| 4 [ee ezY| | € |sHoe| 
Sea7[ S| e [FF liog oe] 5 | [ary oz [se] # 20 || seg 6 |e Ole [eee | 7 eae le ale eee 
gels / ieee EES) SEI aE: | 92. as||>7 s€| h esi|el| 
OFS lisiAleAe le qe} GE Gass: a5 |)o¢ Lereail Sy ee ae 
Be e fe fees} [a [all sz a cad El 
E €|h 7 as| 5 9 +e o¢ € eel 
Es Ale 7 [Ls o€|_s| ae| o:5| 0° ? “le 
of F. aslor Zee esiss EE Asli e| 
p 3 
3 
QO 
se 
x 


A ot| 38 | / 7 oH </ Peis |e h| 3 
CTY) Mog] A | ef ES |e] oz] BISA ee 
balla @3\ oe! 9/ Lg lee STAM AL Pe s/ a 
a ZE _s/| bf eae st] 3 [7 Cees eral 
7 || 5° ; 7 ee [call Ae o/ ee |b a} 
65] | ag\ €/ a/| tale" ag 77] oe/|| 0251 a 

o$/ 


& 
hb 
i bs\|ee 9] c/l oxy €4 ||20/ 09) Bl Alay S/S 
[ol 9b! sa) /716/ Ie glee | se] s Bio 7 o-o/ 
ee 
£3) 


ne 


ss} wl] Nias] al Sl dl oH om) B] xo] Oo] we) 


Tice 
ace ee SE 25]| ° 5 yA /| 47 s7| 9 RAEEZ |60| 

CE es ke 7/3 a soe el aera rh 

Se ee a HP eer fe |e aca 
sabe aE x [rl eahertrs 7 celal Feral 7 = Foo 
7|e rel es oe] L[~s | eAll ez 1¢|/ pale o/| g |63 or 03| 3| 9 [7A eer 517] _s -stespo 
ales a : oe ¢ | ae|| °F shee eclisa/| as] |» [66 | 9 aH a 7 | > |7Ir0| 
eae | [i (ee | ee SFA MEZA a (a (2 a Ee 
a | Sd CA Wc Wa a a ld 
Bere Te [la lee |S [el oer aia se Co cd Wi a kd sa a 
2 eas Be RAR HRA OT 
[up [mPa] 7a | q wo,|]uP, YPA!7q | "q wo, |/wP- wPA|%q ASS ™ wPr (7a | 7a 7a | °a |"? wea|uen|7a | Pa wo,|we, wpal7q | "a wo, [5 weal Za | "q wo, | ey 
02z | OT | S | G6r* | 091 | 150° | €10° | = 

OH lease [3 


“e961 “Tdy YWUON mesot SUCINZ cy IPT Buraok m “Tra UOHDIS SSION OIGVY 4O SANIVWA YNOH- HLNOW 


a ee ee eee eee 


¢eI-NY 


4emod upaw Mojeq gp u| WyslIpbo] aBpieaD jo uoljpIAap upipew - YP 
Jemod upaw Mmojaq gp U! eBn}jJOA ebpseAD jo UO|LDIAep UDIpew -Y4PA 
QP U! e]!9ep 4aMo] Of UDIpew jo OND = FQ 
Qp ul uDIpew oO} ajioap ueddn jo oyps= "gq 
G44 @AOgD QP U! aSloU DUUAJUD eA{J90}J}@ Jo enjDA uDIpew = WD, 


5 | 7 [PP ||e9 |e) [os |e apse low |e] BEB | BEN ON 2 | 

TCA PACES Cae ea are aA AEP ice rae eee 

PN A | 2 °4|4 \h# CM o7 SA OO es ETE FA 22 pee ey oA/| sa B\9 Aa ie 

Ne eee Be ea eee J chil] ss! 9 |? [?Hoe| 

ALT | o2| 7) 7/7 |29| 57] o€ a0 197) Elsie] sc] es] b le Adls: 5 | F761 

Alu meal OE /9\|-%6 ars, 06| 9/| 4/ G7 20 g)| C/ 7 Adl oa A Ea Z7 El 

£| W/jos|eozlop| 2 le tl ss|lse/| sp aZ/\oZ q7| e/ giles SC\ | Arjen sisal 918 lA 7) 

Aler|gAlloslo“~l J | 41 Blea eas |9¢|_s/ Geile SAA OL all A I 7/91 

FeAl alla | SCs eae a alles [56] te] E7 be los] 03 | TL a7 pilates | g [Aallci 

BLS lepll 76] os] 47 | &e cAl|- 4 a'//| Tre] 3/ (MS€/ ag | a7 A] Zeid! as!) p | g A |\>1 

€ // laps al al| <c/| Le bE |) 28/| 03] 9/ eof ac| Pela’ [52° 7 By LED Soll 9 |B lea/Ney 

& #1 9/9€\|s7/)o | 97) Ar se | @4\_s'?| 3 sb/| sil ee| CT le7/| oc/|_se/| ¢) PE 22” o7| 3 |B Mat 

re r alee “shl_ss| a7] A/[ A ez Os| ¢ see] SE/| 9 ore pe? ad/| oT! T7 e/|[s6/ oxi] 9/9 Ie 7 iI 
SS w 55 £5 OFA Os TAN 7 Bes / age] 2:57] Ce [ee [Ca/|la:s7| 977) 0/ 4 <i|ooe ee/| 9) Z lasso 
Ory menlie _s | CE S7| sh q\ 44 Pe |oz se e ae) 2B) A/) C leg llee/|_sc] 9 hel|leoe| 2 A/ h| 2 lAs/ll6o 
Eseto yeaa J hells$l eal ¢ | 7 | sip = FFA oe oe BCE Se egl @7 rei |l o6/ ¢&/| #| A l9s/1g0 
ESaiionc|momine aLlap [2a 06|-=| g | (7 | Cell og|_s4l 9 aW| @Z1e71 CL iz 0%1| SS a7 se7|[se7 [st Ks 781}20) 
aa slop || 22) rl 171 8 sh 7é 09 fF 9/ E9551 eglor| e/ Bs S| og] 17 ser 5d ot/| A] 9 |95/lloQ 
OS ellie Slee lee ofl sBish] gy] ¢ | (oyLse/| sa] e7 D) Pallas SB) cr] ci lee Pe] 93] 0/ 08/0 b/ e77| s| 9 lps/llco 
Fale allie 9 [*AllosleAl 9 | © [4s]¢7 2] x ellisa||e9/| 56] a7] A <|ee7 || on a9) ZI 2 [eer 24 s0l| f | _s |Zs/lbo 
|e o/| 91 & | sel_syler| +] > ualiced eS a/ £/ £4 ||o57 ee | at/| a7 | 4 | 4 [re/| 54 Sll| _s | C \£sNeo 
Gala) allie AIA sZlerl 714 | 77 esl esl e7 a/ UG aie! sal 138 el a'9g| 9| 2 7e/||_st/| +4 9 | =| °9/llz9 
Calee7 eal Ell aAll sy] @Al sl 2 19|| 2d Sf | B Soe Brailes Aisi O77) NEE EAM ERS, Le a9/ || 9| 049/10 
hearer Ole ae Ale -TAl 7) 81/9196 | S#| €7 its |[ee7|_s7| €7] 6 all ow PAG SEM a3/ ay Z 2 7/|00| 
wpal4Pr| 7q | Na Ng wo, ||P WPA 4a jena wp ||4P WPA) %q Mg [Wey)|wp- wenl7a "g wo,||we5 UPA! 7 rg |u| wp|en| Za | na MP4 |S 
\saes 02 G | g*2 09T* | TS0° | €10 ° = 
(OW) Aouanbez4 ZI 

7 6l ~ ew yyUoN Mesot HUO] Nz ep JO] — Bupuoxkm Tra UOUDIS SSION OIOVY SO SSNIVA YNOH-HLNOW 


SI-NY 


4emod upaw MoOjeq gp UJ WYysl4Db0] eHpJeAD jo uoljoIAap upIpew = YP 
Jemod upaw Mojaq gp U! ebn}JOA ebpseAD jo uUO|JDIAeP UDIpew =Y4PA 
QP Ul B]I9ep Aamo] 0} UDIPEW jo O1JDA 
gp u; UDIpew oO} aloep seddn jo ops 
q}% SAOGD QP UI eSIOU DUUAaJUD aA{}9e}J0 JO aN|DA UDIpew = HOS 


= %q 
= q 


TAA cuP ea o sr oe Ae eZ a/ pe or 27 es fers] 9 [17 [3d |27/] 04 zs Fol] og | ses | © [ee/[ sai] ov] © | 9 [Asi|ez 
e¢|s/| a |e ce ES agl Az 4 | 7élsc ; ial), ef wale [er [Ea [>> PAA ai r ee 

wélad 0 b AS OW\ SZC) Z£ \sl \CF |°7 0$6|3 |b/ CZ eu ssl BZ lo/ S uae Asill 12| 
Sas Raa s Gy} an >7 av|4 | As 94 |e! a-g| C/ Sua s9|g 18 [&e pole oy| 9 | 2 lAsy | 02] 

ee leee] ac a A = eae ee °8| 2 aaleal es St] 7 [Fr lgels|s 7] 3 3 

o'f js] b oy L [o”]| av 9 | e/ 3h || eu 0'9| // | b/ bC || a9 O6|C7 | 9g) nie as| A £ 

ae ore EL Ta arlos| C] 3 th} ve ofl g | silo [esclhae a/\ #7 % [27 aT | 5 

sA ar b eae | Aloe) Al f | o9| of] Z cee ei he AE ot] 9 ho | 
Aa eels | clenll Alor] # | 2 [ani ed| A] 4 [a [9 aloes] of fer les sd [oa | A Sala 

shee b ESSEC SORIA RAH elis (9 ee PO? ve) Hl ph 199|/C'O/| 52] o/ | er ali shl & it 

elt - | oe] | a] eeleeiorl vl a a |e = B72 ob |) (7) 67 |e3 8] oa € Ee 

spiel r | A | BA 2 be? oe gig |An SS Te 9 ial EN SI3 er Re ge [07 TE) & S 

eassin yr is) Set] 7] 3 | eels: CA | af |b 4 oe) Es A mie PEI or 7e]/ 5 | iG a 

Giza (Oi Seale ralle2 g lal | elise eel 99 Is (ae ONG fan os 757 ea Rov) FS Jt || ee as| A cS 

Saale cTrellea] en] BL oe] |p lee sélorl © 14 1 FATA Bla e7| esl ¢ lac a |[s9| ee| 9 te 

79 Ores Ne | mt ; es ae 919 | bel SA] re 7 [© [onli sel hl, lAgllealeal } | ez Al €| 9 € 

Oia AS eS ls ene a Ge a a a eee a ee a a ee ee ei F , € 

OF RE es xe Fell ob q Z o%| >| Ll Lshll oglos| 7 | AAI sal eAl A] 9 [A alfoo|s | &7 | (4 |low €/ EM lod O°, 2 b a 
OFA Resa pS Gales < h 3 Alo SE| 9 | &/\ BA TUES |e eRe lige CH ee ae (b |los h Pol oll 7 Ss Ey 

Be Rot ele ete fe aS 9 (sls SH fA [SBA EA sc] 9 | 97/[ ea ee7[em] 7 | e/g 2 0% Al g gr |S 7 s0/| 2| h 7/10 | 

Ia had aan ellos Q g bA\l 9 on] € 1 LT la, Be, eZ) | & 8 |lo'5/ RAra eee os ze iol al | sd) o | Al $1180 | 

A Ot Sa rel Bs re 67 || 86 SWaleea Sap Slee ag! b | (o/ [24 awl se%| A |< lee [52 @/ i [Ow SA Bou mara eS [20 

[SEV CRISS re hello b Zi ey al o/| t/| ssll sil sd) Al #7198 |la'97| oo/ | 27 Ta, I: 0/ oT Psy o/| ele Ps 10 
aeleel zr] zt al ) b T/ Calas os! ¢ | | cello] +2] 2] 2 [es llea/fool 9 | 2 Fa 24 DAD |i of Be | as! SS lee r5/] 00 
wp-|wpr| 7q | Aq wo4[]uP ng wp ||uP | wpal 7q | mq |woyl/urs|4PAl7q | Pq [MPs||uP]wenl7q | na wo, || 895] 8n| 7a ng wo,|] we, =o ng wea 3 

0z | | G°2 S6r* o9T" les 150° | E10 ° 5 

r (9IN) Aduenbez4 a 

9 6| “WIP YUOW MT sot OUOT NT OF $21 “operojoD “xeppnog UO!DIS SSION OIGVY SO SSNIWA YNOH-HLNOW 


——— 


eI-NU 


zemod upew Mojeq gp uj WysUDbo| efpJenD jo uoljpIAap upipaw - Y/P5 
4emod upaw Mojaq qp U} eDDJOA eboseAD jo UO[JDJAeP UDIpew -YP~ 
QP Ul 9199p samo] OF UDIpew jo ONOI = Fq 

qpP U| uDIpew oO} ajjoap seddn yo oyos = "q 

14 @AOgD gp U! eS1OU DUUEJUD eA\}90}J9 JO anjDA uDIpow = YD, 


2z[ eal 4] # Lselev[oz| «| 9 [eles [er] 2 | 4 [ealeglsal 8 |e’ [sale leg rae eee AE jad a 
eC a ag | C | éel> ae le ated SACO C084 EER SL CF ae ed 
Aes | F [sel of| A| A Ae sh 09\\o3 aR 3\y/! VARZ 7915 fl 16] zl 56| # | | 1 [5% APA 9 ieceytat | 12 
eee |B | bh bAl| 24 os| 9 | 9 | called | Al & | €7 BLOT AC yaa | rat? a aH) a3 9 | C/|s4 Is ale? : o/ ge/eulerle | 
paea cae “| nee aS|| sh 25a REG: ae) of c |e 44? $3 || SE/ TAB hi \Ae (cee CAll 0° a/ eee | 
ee) eel | 2 sel i € tl sz ofl 9 | tl a9\|°3 CEASE RCH 09 il These SA a AS ge/|le Hi SADIE A eae | 
st] ssl € | 919 bAl| 25 erin 945 €|s bl al ia b7|)7e/| se o/|1t 16 ||e#! ay e/ | 81 | he [etter | 
aT °Z| 9 c Laél| sAl eel] <| o/| g4llsel ove ‘F| oF / SEN of | c/ [90174 || shil Ob] o7| FI) fer (@€l| o-ar 
ARTA ce 7 | <|ZallsA galseleel * | © 5 quae a | | 
Bie Al ¢ 6-e [2 s Fs] 9|€4 Alls Fe a ley? os|<é et) eb 2 = 67s ot Tanke 63 lou! oz| 8 | 3 Fv op oe | 
58/57) 7 | F bel 22| 5 hb| b TAlls¢ a9| el & 5h |e% st ele i ARTS C/ Ty 5B) hI | se 1b |r ao/| a/| 9 | bes oxi |laie! | 
fae RP a [cof a[ os] a eefortee) oF] aed eve) eo as| | gw farsa el od foe [call a | rf rah © [7 
S| sel Pl hb o9|sh b fl sel cl Fl aAll-se| sel Al A 9| of all sls] 17 |e Fes | se| ee] 9 [cy | oe fosv 
$ # h| 9 refed VE ; hb cf x £ rahe re SP |(ESr y da aS CH GE rast wat | cree eaten et | 
z Fi P Zellaslor| Z| «| Ze GE| s| cl gAlloel sil cls sft ww val ae as AEG 18 |S atl 9 |i le |e€l sb F 
*|  ¥ | b> | * # * *|  « A * *{7 
SEP xa a (eee || 7 of | 9 | 5 cell eh CAL rl se Cele ileg sé S 7 xe ait 3/\ Sl 48 || 27! o¢| i WAe 51 oul ¢ 
| 58 h Ba |e: 51S a|S/ aE ES:cl is; qh\| oe Fy Es SE| s| al e7i|ise ay SI) 970 | Eg les °% W/| hil A leslas/| - 
us 
CASES) BE sel a2 SBP es eee fel SG mes eS case rsa hte OTe 7 aa Ellis Roaliee 64 ||s% SAE eee 0b | sel] 
osloAl P| el sels ba] © Piiss|se| 7] 7 [sel eb 9 aH) b | ST) eq|fer se) a7 | ae | sp |i] 52 ae Aa 
es ge 7 (ates | A |? EF |] s% o7| b| 9 75 at Aa o#l 6 1 9/ oP 5/06 | 3/| or /e | 9 [se |etloel| & 
Daa Rae Poe Era eAeSaik one pd fa eb \er| €/| be ||? Ure er] a7) G6 | E |» [er] d/l0€/| 9 
a-F| SA te Sa le2 ee A | fF ele as| 07) 9 09 ||0-0/ oT) 11) b aall 4/| of Zag Bleu | a1 C7 ell {el be/| >" 9&7 
BS:5j oe hI A el alle lA Lele! a9 7] b males o9| bil 9 aol pil 9 &b || 037 ao/| L | Al seit ao) pI b fees SU se7 z [20] 
af ES: | Call mets aa aA al ce] OF NAL Alp 7a 19 aus os Al| 3 iL ||- sel sz 1b oo) 3[9/ A OP Slee b7|| 5 sd ee < | 10] 
asset P| F aes? oF| xe] 9 te||? o9| 7 ZAI rz SIT Z ve |! Cl FAI l7E Ilse) 5 |_s [sell a4] 9 B | eev|| sa/ sa| o As! loo 
WP >4PA| 7q | "a wo, |/wp ePA\ 7a Mq un || wp wPer}%q | "a wp |[4P LIPA a7 | and wo, ||P 4PAI7q | "a wo! wp5|YPAl7q | "a uwo,|}ue4 STINE.) Gra ey i. wPr|%q | "a wo, | a 
02 OT S | S‘z | S6r° | 09T° 150° €10° | ey 
| (SW) Aouenbes4 | g 
“t96| ~~ THdy” YuOoW §=MT SOT UO] NT OF 191 opezojoa ‘xepmmog UOHDIS SSION OIGVY 4O SSNIVA YNOH-HLNOW 


SI-Nuy 


= YP4 

UO}JDIAdP UDIpalw = 

uy wysobo; efpJenp jo nae 

Teese tee ae ete @HdjJOA EHp4AGAD JO UO[JOJAOp acy pe 

ar ae ae qp Ul} 91199P 49MO] Of UD|PEW JO Oj}JoOJ = a 

qgp-U) UDI|pew O} a!9ep 4eddn jo OD4 = sips 

JX GAOGD QP UI BS}OU DUUAJUD BA{JIO}JO JO ON|DA UDIpow = 

q 


TIF: lalice 
- = SS |ge/|jo-9/|o'0/| 3 | - 
Ze |u| scl eb> eoal 9 Nh Waites 
Sblos| 8 | 3 lez eisz| i | c CHM SI] + | 9 [Below ol 3 
dios || 23 fed eae Be SS eee h \éer|io#|o-o| F 1 9 |e aie 
ais qe || Reale oJ\ov| 6 |e | fe} - “al veo! s9\ 9 | 
Blos|B | et 6] OS} € | fp [Shier | 0°97) 11 | *h/ |r|! F1 p | €a/oe| 
Bale 7¢[edles aa/|s:s|_5 | Jf |Acllog| & TEllsvle9l esta eo CHEE || 5) | rater | 
Tos : 7 iim 
eae FE Ce sel ea OF|SA17 1B | Hell? S| ese’ | 2B IC6 a0/| s:5| A/| L lae/||s@| OZ| B | 7 We? b5:5/|o0/ HEY “ya 
5 5 5 S6 - ‘All| <- 
ose ae|°2 sla owes| £1 & loc lol |s9| &7 = zie stlAil3 \6/lloweal! 7 | ¢ |e ES e9, ae 
. ' - 5 ; 5 
Pale [eater lice |i |9 56 e722 | wall eraiea | Shale? | a2) e/| ol ber |lorr| oz) 9 | 2 [ber[s*| ob] 9 | 9 
Stlopl bh | ¢€ - / | ISS 0'% | 9/108) 1h Hos |e) c/ | 0 o/|6e/| Sh) 06] 9 | 9 |e alo 
ye ea] Rea Ky a:s| B YI) 3 l cE ol o7 Fit. L (ess b € i | b\h €7/\/G) 
9 9 EN S7| af) b SS a7 oF <7 | 8/ 0? Stl 9 LNT . 5 TVA Ccd a SU 3 9 05/ oe = 
a* y 
ef felese| 9 |e oalos|a [er lasisblertael Al A TACT NAIA cd AZAR SEAL 9 es 
- . $ boyy a | + 
SEG Ba es ea SA Ae a PA Hee 5 Jee e797 as | | €7 | B Fee B 
% 7 
h 2 teh ue Saye Ae SH/| 0 RAZA GS on Zh ez €6 a elAcl|s W VWs! | aol | so) | 7 Ga Rea | 
ix oZ/lo 7 : 
9 |e eFled St LE d ad 9 | Allhs °6/ eee ESS ua |g $/ 70/|Ls:5/ aliel|* €/ [0-78 - ¥ a 
: K a! ———| F Ls |S | se |e eZ 
e los lech ec] 61a AEA 5 les S€/ Oe, DTN IF) [ae = ilad FY LU “rex lese ou 
5 : iis x F 
ES ES ES ose Sea a ae aerih ce/ ep itoe/| 9 | 6 ref alt Fe 
ol oat € 1 le Bileslee 62 lIsAe| ozy le ee ane? oeoely A | |80| 
cl ise onl se] ¢ [9 [FF [esl e/ pila lhe lonley 3 ao 
ls7|& 9 o9loul v levis? ouls Sain ipi 20| 
rae og Ss ofl ae! A | 9 gh a; h, M\losllevlg, | Al 3b Ee aS) a/| 9 | 
alse Ag ee ae Ce Tf | a | (CE lar is ts ies | 9/196 Neel os] 8 | a7 eA ea 3 
tan ed el | Oa 7 IE W\9A|o/| 9 |arilarv|sE] FS | a/| Laie 7\log/|e07| 3 PAPA |%0] 
p q ons PSF o/| ai ie eee eR 5E/| 597 o/| | [£0 
- a) fr HNO A FS OY ede é oZle/| 9 lav |i ree? | 7 |s 
ae fs S72 7 \¢ aa Ss: > 9 |4 |Z jley Ce aa jen q/ o'4 8 lh PEE i“ 20. 
c “ iss z NY) V 
selpel = me |lo7 SE) 6 19 SU/\s-5} 4 | 38 bez ter lo'| x LANCET Se 5 | ine Z se/|[sd//e7| 7 | 
oA’ |Z eae 87 | sz nn rol Sea 0 TAL? 2 Zé/|log/| 57] 
(o G Che oe / oscil 0b|o:9 3B o/ a¢ ae ol/\0'”9 /] Z HAE a¢ ae 
(a | fee 9] | Ges, | MUS ec a MAZ\os| g | & [CL Ist oz) 7 | 9 Es in aenizanlina =" wpa| 7 ng | Wp) UPA a | k 
71a / — uy) 4 q €1 
SEE Seat = it kf false ae | nue fed Lats 091" 1s0 | E 
wo . 
wp>|4PpA| 7q | Aq |Weyl}up5|wprlzq | nq |wo, S‘2 | } S6P " 
OT r duanbal-j = 
= = vous -ASION OIVHY JO S3NTWA YNOH-HLNO 
eae ae opexojoD ‘axoptnog UO! 
M101 PU] NH top 11 opexojpoo 
uo SOT 
96 ~~ kem YUUOW MT 


Cl-NY 4emod upaw Mojeq gp ul WYjlsD60] eBpJseAD jo uoljolAep upipew - YP > 


4emod upaw Mojaq qp u! ebD\|OA ebp4seAD jo uO[JDIAeP UDIpew -Y4PA” 
QP Ul e!9ep samo] Of UDIPEwW jo OND = FQ 

gp u! uDIpew o} ajloap seddn jo oyos = Q 

44 @A0gO gp UI asioU DUUAaJUD aA{j9EJJ9 jo anjDA uDIpew = YO, 


ao |e leeloz|es| | bral bl as| 9} 4 |ASieo/los| 2) 71 L9is/is9| Al B \sS|lse/isZ| F Uy [CW Ils:s/|_sg] © | 9 LEZ Ish) 04) ] €|/ 7ilez 

ela leellos|srl 3B Alls4|s:r]_s | 4 [Asils4)s:s] 6 | 7] L£9iloe|escys 61 6|le//1 59) 91 2 fe/las!| 54) 7) © | ce/|Lesfoo/| 4 | A | 7/22 

Golgi elo [eelleglas| A | _s lA ari als) € Hie a4h| as Z| Pp BI\|o6| os 5] 2 | 24|le//|_s-9| _s oi THs s7| oF g9|€& ZE/\|_s#i| % Sal malraz/ lite 
Zara | 1 i[<ellezise] 7 | Fl aAlloale*l A |p a6] 75} g | _s|La|job|es|_y] 5 | 2glfe7 o7) p |_s [e/|se7[ og] ¢ | _s [587 [les7/ 07 1 9 | A L€7/loz 
ges SS PPAF AN yi a ea eS 94) sAl Z | os | sglloz| es] 3214 | S| svlso] o [ec [eed oc] a] eleeisél ells | |797V 6, 
| SE] CTA | pelosi sAl 7] e[ sAllecleP| a1 [Aslea|sFl 2] 2 lsslssles| PC [salle og| 5 |e (Fe st oc) bh | 6e/|[ sel og] © | A |7/l a1 
A|_S|_5 | pellez7|er| ¢ | 49 PA ay| sAl_s | ¢ sp C7 /S4] 2 | o/ | thee) a2) 3 | o/| E9ll S| of] 07] <1 194 ILS] sz] 9 | & bE/ Se) og) © | Ee leyay 
ZEs| 4 ZiEy Al 9 \eAllos[eoal 2 [97 | ge OC un PAM |e za “4 MERCH ETL st S| a lAb lst ec] 9 | ph [be oh sé h|\ wA\rmvai 
Ses ea es ee ee ee |e 
ca (24 a a a ae 
vere fe | eee [47 1% feedlot 2 | Peed aaa] 7 eee ayo [37 | baer] ez] o7| re =] a | 7] fae? 2/78 
TFL © Pe peel eas) FS ge || °2| 22) 4 [47 [er 2] Ail bl ee) os] 4 | Pr] bal sed eal ao [ar [2 ev] se] ev a ese A ldsi| ei 
Ss CN Fe aca GA ue alee Bie ob ooh Be ay Iss ag |! Gh Bi A Da AWeS 0e we @/ | s/| ee |lele| se] 17 | 9 [st7 °0/ 5 |3s7]] 1 | 
ge lige: flo | pelle a5 Gallina /aligae ey zai Ii lac oH our Ces: b aay °b vc | </| Eplle i ae al | A/| oP sle| oe § (EA KS $4[| sth bl Rk lésiloi 
au | Frellea| 27) 9 |g |xrelleAr 53/3 Gar oe Sea |e ee a | orl All eed ov|-<,| 9/\ FZ 76) BS) B| Bi fellegdori + | & | bs/leo 
LSS (Si Sy a as as | Oe ea eal Aes vse] o | rel lhl se] 4) 7, | 97 [eal s[e%] + | a] reece sa] | #8 7/e0 
ve cle [Ae scl eel [os Ferlsélesl all los opi oy lly ts av ek al OC | (Alte? ore co, | a7 |e val ae L Lsev|[s'7/|_sa/] ¢ | ¢ [a6 
[Pare a |e cell S416 | ARAL eee hl fasle™se| es [9 [ales] og) A far [ZAlismyem a | 0 [26 [la] 2] € | 3 [eerie] ole | 7 €7|| 90 
0 1o lecll o9| Ale mcr ob| @s —s [Ph leglevssfZ ls s9°?| sgl ~<)] e lar ilas| ox] 4 9 \8o/ oa) o6| t | 9 leedlss/| sel e _s | /9/)/G0 
ORCAS $5) 5 € fa oP (ee pA Ale [ea eslet| «| A lsallew Zs q (Bleed ez] El le7enlow] + | 7 |se/lss7| sel e | |Ta7lIb0 

TARA 2 Rel ex/ss[h [is lralloe(s4l e [es Trallsslesle [ 9 Lsaiee| 2] 9 | 9 [bl eA on n le“ |lozslea| A | L Ls€s|lasvl og | A l/9/Ic0 
0/9 frellevlerv| th | 1 lar babe Cl asl sblos| F 1 7 is7ls7isal 712 Dh (ee) os] | § STIG?) od] FL 9 (cerllasi| os] & | A 7 Wao 

Bs EASING [ie ete OS] slg | ce |All Sesh] 7] fase esl sls LsaleV7lov| az [3 bee |se7 sz] oa] gb Fee7|[sh7| od] © | 9 loe/lishob| ph | [e9/lio 
a ae a feellsslos| 9 | fl AalleSissl so | F lasllee| as s|9 [S777 eA A | sb EFIEG A|C feaiast| sol | 7 [sev|lsisvfoos| e | © |79/ 00 
wp5|YPr| 7%q | gq tas: wp uPA za Ng |we,||Wp5| Wp, fa Ng ;wWoy|/Wp5|WPA| %Zq | Aq | wv, Dalles 7a Ng jw, mp4] UPA 7q ng |wo, Beal mPn|Za | Ng |wos|| wP5|wupr| %q | Ag | wr, z 
072 OT S G°Z I STS 09T” 1S0 S10 ee = 

(9) Aouanbez4 8 


“EF 6] TE YUO| «= AP UET ‘buo] “SIE 4] SE nee USES SASION OIGVY 40 SSANIVWA YNOH-HLNOW 


¢I-NY 


4emod upew Mojeq gp U} WYyPHo} sfpJeAD jo uOloIAap uDIpew - YP 
4emod upaw MOjaq gp U! ebDJJOA eHoAAD JO UOJJDIAeP UDIpow -UP, 
QP Ul B]I9ep Jamo] Of UDIPewW jo OyDI = FQ 

QP U! UDIpew of ajJoep Jeddn yo oyos = Q 

QJ @AOGD gp UI aSIOU DUUAJUD aA{J9EJJ0 JO anjoA uDIpaw = YP4 


eae a ale ina A TiS agua glee Siri bale" Peale) Boer el Alc Feller oz| ele bs lez 
a [? [Fels _isd 7] fea os | A a eo a ee a ed Be 
ate . fe Fale [=| “il oti i ST Al sale Ls Ofc eb] oe! on 9|P |e oF |p lve 2 Il ele Z| iz 
Palomies bs [#| 9 [eAlloe oglt B \As|s we £7] ryo7] 9a | 41h feet OPA a) be|| oujot fh | _s FEA SS 174 Reale + Woz 
el svi c |e 4, 9 | Al? 95/9 | 9 | ZIP (asa ESEy: kaa anit. 4 3B3| 8 | B aloe o01| 9 | _s be/| ve og| cl pA 4571/61 
ml xt fir Fees [OX] | h | A 7 acai |e | er fsaeral a | ¢ [4 lowes] ev | Cpe [owe] o |» [aed pve/_ vd] © | x [fa 
ID o€] @ | 9 pe | €| € |CAISY) 713 | 2 CE fh es | 97) 9d Wet] 56] 04 z A | Pa ea Be ia ease ea 
lost eb Ke IbsZ ee | ay Sb oF |x! he] lq [ds celled v4, 3\4/ oS |! a%| e/| €7l 92 |le7loz| 9 | C | redtss7|og c b S91 
osletle 14 alba lnaales, [PE Hors) 0-7 aus cf WA oF 9 | Al SA |e V1 511972 oa ott ea ae L541 
et lo rc low Rea ee 3 etilor9/ 8 [11 At lloz as ab Pes Si] Fil 4 [pu KAP P| (OR | As Rar (cs | 2511 1 
sshoe] fle <r sé Zt ea ois 7 137 Seles) ag Z bles rer oe! Zale og |e oe 9 |b/ IP | BRE [Sel 2 ss] 
aslop] x [Tt pale | ul aelle: jas) bh jal las | €h]° 7] eel os | _s SN oe 5 los |ac | ge (AG P SY pees ls 21 
esteee [Efe yevl sq? [a [eleeisel a [7 [a | lrlog 7 i ae Se ee eee aes [0 
Tletlp |e ¥lbss ine jae eee | 7 {6 ler | | Cells a Th : 3 72 [per esil 9 |B Sl la" 4 6/| 
pelosi e Te elo? 9 ile e| os G [st [Aéclloo) <9 |e ey |fo"% of h| 5 CAE AL U0 5 5 ii tes 
of/ ak ec <elloz o/ | s€l[oel og | s | [or | Ze Ga| | A | af Talis € 7 leo 
hla (a "2 i LEl owl ey Ef || | ; Pe lés!20 
.. a baka eeonl als [esfentodl i]s jért q ils Be 
alee b [bsfordsa| 7 | 7 [94 ale DRA es 
wine eel a [eee] 9 | i ob leer | erfeed aie 
Pe a a e le] Het eab al Ne 
Ee Onlia ello al RS) bs | elie h 77 aad [285] a) 2 | 
ca as Ge 25 a Ne i (Pi dl aC 
ween 7a | Ma [wea ng |wos|[uP5]™n|70 | "a ao naj wall & 
OE pars 7 H 
(9) Aouanbes4 [3 


£96 l Tady~=—- USUI 


Ap Olt DUO] S9-0¢ IOI 


eljerjsny “ood UOIDIS 


ASION OIGVY 40 SANIWA YNOH-HLNOW 


¢SI-NY 


4emod upeaw Mojeq gp ul WytIJD60} eBpJeAD jo uoljpiAep upipaw -4P> 
4emod upaw Mmojaq gp U! ebD}jOA ebpseAD jo uO|OIAep UDIpew -YPA 


QP Ul B]I9ap Jamo] Of UDIpeW jo OND = FQ 
QP uy; UDIpew Oo} ajioap 4eddn yo oyops- "q 


q4% @AOGD gp U! asioU DUUaJUD 2A{j9e449 Jo anjpA uDipaw = HDs 


a oA | ou 09! 9 


1/1 | ee SZ]_s]9 [&e/ | og /9F | _s |bs7 |¢2| 


s$\_s a €¢/ | av sZie 9 |Ssr feel 
S/ 


| GES * 


| 09’ 


(ON) Aduanbaz4 


(4s) 4H] 8 | 


ib ss |[-su [ss BS [safe loas |v [$3 oe 7] 9 [4 
P OF| a//\o-9/ 7 | 8 wae Sr g/ 59] st : e/|/ oe BSA] Es rev Hi 
4 |eh |>2 ve 7/4 F)| : i ; a JEL soo 9 ley PE) st) 5 11 \€El | ot/ 
5 TA 5H) | h 4s] o€/ S| as e/l4b low Ls7 4 71 TU e5/ 04| 9 |o/ EEMMoei|- 
i eee ae 19 {er levaera 3 ie By 
h \tp |Pa os] g | 2 er Bi [52 a0 €/ 
s [th Pe 58 9\€7 2h || 55/ 4d Pe 0% a/ : = 
Es ad | SA €/| 0) || Pp) is aa _S/ 
Z Be || see sél SE ale E/ || ig i 8/ 
tay/ o€ lou ai | 1 a/ e| 3 vl 
a/ | te Re A q |tr ele By | oy oa/(€/ €1 
3 ve | s3| o/ ale z ees PALL Zl 
al |og Ls9 3 | 3/ Se] ¥) SB ol Ay i 
~* * + » * 
o/ of | %/ 56, o/ | ar|er|| ot 3 Ch ESB 3/ Ol 
7 PE ||o7! ob a/ | 4/ ‘e| aS) fis |°% FEL by 60] 
7 BE |b eZ) 4 | 97) ¢ ZAl[rer oe/| Z/ '80| 
2) BEI 0-87 BH qj 2 | AEC SED zc 20 
Bs; 78 ||-%6 OE Ee Esler BAY) z\lez7 TU 
A vel ow C7) ARs: Ls Z| ca||°v 04 B [so 
= 7 PIP <5 || 56 Z| BA afl 4 vo 
PAE a? 4 le Sse? @ E/ er [ae 53 |pe OLaes [eo 
3 all BP) Ss Ne S5|s% EM? ; 64 || sa/|_ ST f Ex [zo 
| tT ilth ay) oF 4/5 [eee 3 53 hoe" 77 9 ap [10 
| A Te Be er AS #5] 5 37 L [a7 | €9 Papa 48 \lov|_ 52 A pe | 7] o4/|_sp| T ‘ed eg, | 
wpq|4Pr| 7q | %q wp, |/up5 WPA! Iq | "q w4||uP- wPer|%q | "a wp 4/44] PA] Za Ng jwoy|/4P5)4PA)7q | Mg |P4)|WP| UPA! 7q | NG a IBA 7a | nq wo, wp5|UPa | Yq | 
| 
| 


€9 6I 


en yjuor| 


TP ost HU] Sq oe IT 


erjertisny ‘HOOD UO|DIS 


ASION OIGVY JO SANIWA YNOH-HLNOW 


19_63_ 


Lat. 60-70S Long. Mie 5-52.5WVlonth March 


8 


\ 


RN-I3 


Station _USNS Eltanin 


3) 
Ss 
S a 
= 3 i) > ~» 
uw m| 9 s ~s 
o £ a} 8] 9] © ° o}| 8 a} of w} Wl] Si (Roll es RS 
S ay %&] Bl sw] & ~ ss | % SSE eco | SIS Ws ees 
2 Rak wl] uly wf] als) sf el [4S] ales 
S| | > X| NY SS x ay as] | S| LS + SLES 
=| SN 
= Soa e eee 
El «| S| s/s] SPs a sT -] 9) SJ at sl) of & a] ss] S} of 9S) 9) Sle 
Py | as 4} a] % ww] 4] S we 9 ln 3 
Ap RAIER Si SSIS we % = = 
Fe a] 4} WW] 5s} 8s Mla} & wy vy Ny 9 
> So] Mm +O ss} S| XS ~ eS r 2 
SEE RASRER Me Le 
Noi m =) 
ei 


Siersietcal est e| &] 3 tao 
ee SSS ae 
is) a A” 

a ~ | Al ules 


~ 
8 


S| al xs 
TREE 


"sg alas a a Si gl 2 S 
4 a | & BS . 

af Ral ee) XQ R SS aS 
A 

HREREEE 


eye] Ss] 2 oe] Al a] w A 
ysl sy als] ef larly 
| 8} S| 4 ~| s$| Ss s 
8; 8 Al ww 
~~ 


S 


ONTH-HOUR VALUES OF RADIO NOISE 


aC 


alo Sie 8 
ss; yy 38 


_) 

a 

= 
Sy al vl wl] Ss} ef] ef] se] 
3s) i Bd ed fd 


M 
5 
= 
it 
00 ss 
oils 
02 
Jol 157 
Joalis7 
o5|/s7 
os |/s3 
orl ps3 
08 «3 
09 | sy 
tof isa 
ass 
257 
13 [59 
14] 
tel 
ef 
1955 
20] 157 
21 [ase 
22 5 
23} 


Fam = median value of effective antenna noise in db above ktb 


Dy 


ratio of upper decile to median in db 


Dg = ratio of median to lower decile in db 


Vam= median deviation of average voltage in db below mean power 


Lam= median deviation of overage logarithm in db below mean power 
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Lam = Median deviation of average logarithm in db below mean power 
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Fam = median value of effective antenna noise in db above ktb 


ratio of upper decile to median in db 
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ratio of median to lower decile in db 
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median deviation of average voltage in db below mean power 
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* * No April data for log and voltage. 
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